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1 

ufyhZmyiMJtZttW^® (compute! 

a) k, Btt*#a©a*Kjsi;Tj£fT'f 5£fT¥©4: 
€#K:s«-r5»«!ak» a«!a©maa*f**ia! 

P^7^Z%HfTl"%ttll#a (compute! 
g) k, Itt»?S<OW^i:ei:TSfft5^T¥St 
*^ < r*/<-y , t;l'n#y>««lc*v^T, ttflt^a^ 

[M&8I3] ^uy^*B*r*>»*u¥afc, ^y 

D^vi*ife»3WlfT'r*W**a (compute! 

a) k, Kw-w^actH^KisuT^ff-rs^fT^afc 20 

T3^£$!ak, BJ*IMj¥ai:*RWvK*W# 
f S/S-yt;l/p#-y bSBo 

[tt«94] ypy^^sEit-rs^tu^ak, K7 

D bXWk&ft* 5tt»!a (compute! 

a) Rw-»¥aow*cj£CTi6ff"r*i6tT¥ak 

*#-r*/<— y+;I/a*v h^KKfcvvt, X*«r^rit 

!S%atf, Kfn?!a©tmcKW**^T?w*-rs-r 30 

Bo 

[»#«5] yp^5^*B«r*>«ty¥afc, K7 
p^7A%a*iifT-rstW!a (compute! 
a) k> BBH*¥a©aafcficT3£tT*-*3£tT¥a*: 

3/S-y-M/pjJvy hSEBfcfc^T, »»!a 

k, H«a!a, ^£$!ak, "s^mam £ 
u £&t-scktf^fi&<fc?£Lfcck£?#ak-r?. 40 

/V-y-Jvl/aslW h^fio 

fcfc^T, WB»!a*a»t 3 C b^^X 
^ftiOOiP-y h©IUB3^!afcKWB»!afc«fc 
Da-lfkWB-f 3 C ktf nJf£fc<fc o icLTcC fc*ft« 
fc"r*/<-y-f;l/p#y hSBo 

P#y hgBKfci^T, ttg&ROM^fflV^Cktc.fcO 
a-#ya 75 A < T *>IMf 3 C k pJ6e& 
±9»cLfcck£1$ak-t3^-y-?-;VP#>y hUEB, 50 
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2 

StHtcfe^T, ^ynykjiM-TSciktckD^yp^ 

* * U ©rtg&afrr 3 c k Wftlft <fc 9 fc L fc c k % 
wafc-rs^-y-f ;i/p*v HSBo 

C»*«9]ffll««K 2, 3, 4, 5Xtt7®^-y 

p A^/^y p y tcfflvsasiEassEft^iBajiH* 

% < T t, Srttf 3 c k tfnjfifc <fc ^ fc t fc d k k 
-f 3A-y^l/P#>y HSB. 

[00 0 1] 

5ck*<Rfffi*P3py usicfrfro, aa©w 
o-rsck©m*s/<-y^-;i/p#*y hSBfcM-r^o 

[00 0 2] 

KE*©&fi§] a— *f©yp^5At<toT, ®jfrr 3 
yp^v^y^p^y h©te*©aakLTtt, «fbpb 

6 1 -8 2 7 7 7#^S© r*e— ffliffO*7 hJ 

^7 A^stt Anfetic> ^©7p y^hxz iottfi 

t5D#-yb^ f$g!4-5 0 1 6 6 8*ttt«© ry 
n^7V^l/a^7hglJ {cM£>ft3 <fc?fc, Ptf>y 

hk:a?L#*t6nfe«**»6ii[»yp^55yy*ff* 

^ckfu«t»)3tR"5"5«:k©lH*SP*-y haWtiT 
[00 0 3] 

^cD^ffiicfevTli, p.— tf^P#>y h^riif^^-a-SNf 

$-&sk^ofc*^*ife6^i;ii>ypy7 5yyuT*5 
<^«««»*fc»fc, ffiv^»!^a<, a*o«fl:K» 

ffiHJ**t^kl^BIH^feofc. *CT% 1 
©B«tt> v#vht>\ aSftWPJWfLTfrftbfc*), P 
— ifk©«SK«fcoTfi i »-rS'»lW«:P#v h^B?:}! 

[00 0 4] CO«(C»)Wn*-yhTa> *S«^% 

*a?l«ck*Br^K:bfePsK-y hSBtc^aa^*^ 
/c€<fcdk-rs^tc*3^T, /^-y^i/pytfa-^ 

t^X.TL^9nJ^14^fe§o ^iir% *HB^©^2© 

ck^^D^cktcfeSo 

[0 0 0 5] gfc, «*©P#-y h^Blc^T, Pd? 
■y h^B^l)il^-r3I^^P4-*>y h&BOftfftttR&fttt 



(3) 

3 

— >f ©ISt S©jfttffigK:!£S ©fr Zvfrt^itzCt 

omit, ni^ttta^jKKaa*^.— iffcwo 

P "\ £ i; <fe S D 
[0 00 6] 

E;fcp:p-y hgBli, m 1 ©gtf)£>t$f Sfc&E, ft 

mts •/D^A^isttbT*5< >^u^a£, 7p? 

So %2<DBtF3Zmj8.?%rctb, 

fcv^uT*si«ne< <TSB§^«&istts 0 SS3© 
£j*snfcSF£iHfl-r3«FHJ#?a*»tts. fes 

^a^KtfSCk&fcS 
[000 7] 

&£nSo Cft^lffBSrffl^T, P#«yhg#©Bfr 
nTt^sa*OBW*ffV\ gS©$S^ff») (Suit 
"tS, »f S, fefcSS, £(C03I?) SrjItRtSo 3 

attWtfcBfiS-frfflilU » fcSWi/jlRlte&fcS 

©*S*k: W b T a— >f *♦ 6 # LM LOflHtffcStt S c 4: 
.lciDo*f bSBT-tt, a-1fOfMi*7^-F/<v 
* bt^Uffl^Sfitt;** U rt©/<7 ^ 

©&, ¥H««"^©3*&#*fT&*.5J:5fc , *"S0 
5 Z. £#ttJ*5©T*:3.— »f ©»¥ tf SKttffcbo tz Eofr 

t^?rcmwtfmnz>& : >i / c&z>L, p#*y h^mom 
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4 

TSP#-y h^BK&So Sfc, £tt6ffiSMWRteHL 
[00 0 8] 

fflfti*^7l0'l, ^A73gfil0 2, ^^y/n 
hl03s ^frSEB 10 4, iiflffl^-fZ* 1 

o 5, jBfliisBS^H i o 6, mm-t^m 107, 
108, «j»«jftSB 109, mp&timw 1 1 

0, /t-yf'J-1 1 1, ^7/WxU-l 1 2i)^M 

>y M 0 3 its h^**WIW«fc*OtW*a 
"9, SFArtStB 10 2^ HMiMa*^ 1 0 1 
fs^ 1 0 1 ti, ^-I'yyn-trxaz.-y h l 0 3tfmM 

mfrzi&mzo =tLxtomi&mit?y7vy?isTm 
BMSttiSaa*;^ i o i ^(cisit^n/c^^'Jrttc* 

^i\t? 0 ^-fV7a-tXa-7 b 1 0 3te, ii#atb® 

Hft tt(±55aa^ ^ 5 1 o i (Duyx<z>7*-fix& 

tl{*©lll^©A?^> {5B^, *UTx ^©1%^ 

^rfflWr S 1 1 tcm^ Lfcfe^Wfifc * o ^©^©fe 
^^Hs-rSo $/c, B^A73gBl 0 2«V-r^P7* 

h'«BO*1!(l*di»UTfe*, a— Wp#>v h©€>M 

k nr tr ^ 5 £ M©^^©it®itffi t ©tb^^: 

^b, ^©W^^D^-y h©ff®j{cS^-riit^tB 
*So * (bK^-f^aytytLXlt, mcft-otzfefy 

&©vr y^^^7i<¥4{4fi{cBaB-r 5ctt 
J;*?, fe^©^©A7ju^;^hM^^e>> fefeif-^ 

e. ©7? ft £^#S"J3fc b^^%BMf S c i: 111* 
S„ *bT, cn€,©ISistBfH^, ^-f^o^xaz 

«y h i o sti^turtortW/^^-^'&fflv^TfUj-r 
Rgj/^-v^s^-rSo c:t»w? 



(4) 

5 

•rs. m&tfmftzntuf. mp^imm 1 0 9tw 

li, gW3gBl l OKiOtfil'l^nT.e-ftfre.tii 

<y Mi^A^^WT^trtSo f LI, g?fO 

So S»r-*ktt»Ir-**^Ufc6, 
Bl 0 9fc»JWg^*2S0E**S"e-*, 09*.fcf 

<g^*jifT«tii i o 4 teas*, husk, PHtiwma* 

[0 0 0 9] *fc» HMBflKB 1 0 6 H\ BBH&ttftl 

-IftcfcjfcLtrtW?**. HB^ftSBl 0 7 
^•LT> 1 0 8fCk»K BB^J&&B10 7 

=7— SgfeBflR^ox^— cos/ytf/WcfcSPjPy 

COO 1 0] #ptf<y FSBfcfc^Ttt* HfHB 

fe^T, H«KJM**&a©#»»fc:7-f-F^v* 

©HH i: 0 «fc«M^(c p-+P©Ic0 t fcJ&SteB 
UlcSiMS-tfSCi^T'tSo 
[0 0 1 1] 02li^-Yy^P-txa--v h l 0 3 <D1# 

S> WM^t^Ol, ROM2 0 2, «§*RJ&6& 
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6 

ttSBROM2 0 3, *HrrP-^2 0 4, x-^iHSgl 
2 0 5, iftSr-* 1^77.2 2 0 6, I/O#-h20 
7 a~h, ^Bffl^HfSEtt^^U 2 0 8, 2FUBl^7X* 
P2 0 9,. RAM 2 1 0, T'P^AA'y-y* 2 1 lfr 

fcf, /Wf'J-/^*7fyRAM J fE E PROM3FCD 

So UT^-O^P-feXP-- >y h 1 0 3 ©fjftKO^T 

201, ROM 2 0 2, ^gPROM2 0 3*>6 
7P?7AS!&fcLT, ■W3MS2Fnfc#^***f f 3- 
JfZ0 4ltJ:.9tf3-> , L B{MftaUffl3**7 1 0 
1 ^BJSArtSsB 1 0 2frS1»&tt*«Hlfl:StifcB» 
flHi^ej3flWR;&I/03S--h2 0 7 aRtfbfc«fcD;* 

fcHfrfSo l/O^-h2 07 c, d (D^n^ntc 

jgfrSB l 0 4 t^^fiScSB 1 o 9^»«tsnr 
v>S 0 ^LT, f f -*©ifbwS»*»6WIMI^**i«.U 
Rl/0*-.h*^LTKD#v hSB&ttff£-&*. 
I./0#- h 2 0 7 e fcti, ilfBffl^rA 1 0 5^»«t 

So MtJ: I /O*- h 2 0 7 f ~ h ffi^ifflco i /o 
B#££&B1 0 3, T-lf^U-^^ifO 

^t'J20K ROM20 2, ^gPR OM 2 0 3 (Cli-?- 
nfn«I<07 Kl/X/UA^7 Kl/X%«L, §^ 
JiofcT Fl^X^rfiJO^T^o C©5^ ROM2 0 2 

?>„ 3Ri58tt^tU 2 0 1 tta— »f^P^7Alfi«T, 
p.— »f*V<— y^;l/pytTa-^ l l 3^ifT'KP#-y 

h^Bfcyp^7A%B*iiO«l«i:&So ^LT, n 
35ROM2 0 3ttiBKKftoTe»), WSI$ROM2 0 

3coyp^A^ y-Ay7F J f»KD#>y h«fi<0B 

«fc*offifflfflJiK*si5T53ftsn*o SBt, ^^y 

yp-trXPX<y h 1 0 3 It, T-Z<Dmnt£%Z-tifU 
Z RAM 2 lOStf, ^Bffi^fStt^y 2 0 8>JI 

Bffl^»58tt>ity 2 0 8ttin^ h*BO*B«ffi 

UfcSS^^#bT*3<fci6<D^ ; eUT'$.5o JtWfc 
46, ^Mffl^}ffl14^ ; eU 2 0 8i:LTRAM^fflV^ 
Rn#y h^B*i*i:tt&J^©«Jf^^ 
flW&U Ro*f hKBOttfliJfeJgLTt^BO^* 

8<D-SP(i, Rn#y hStB^OBiB^StWWil^ 



7 

If Utt* * U 2 0 8 tt/*V 3 ^SWa^fr* 5 £ t T**&® 

COO 1 2] H3». ia#-v hSBO/Vy*-^©- 

gP3 0 1 i:mSP3 0 2fr&*eRSftTVS. £i\ mi$ 
3 0 2\c&. A®%Z<DM* * *-*■£&%&£'£<& 
mZ-Wfa*-* 1 0 8W§, clcDBf!^-* 1 0 8 
Stt&j&BS l 0 3KJ:0^J««n*»tf'»MKb* 

o 6 x-mm^ntzmm^^m^Wr^^-^ t% 

B^-2 1 0 8<DmMlcltUmt>^-3 0 3£BB 

u 303 fe*r©a*Rfc4Mic»**j&5 fc 

46©^fatt- : ?-f'^P7*y3 0 4 L 2: 3 0 4 R^gfl-f 
£*0l§fitt^*a7*yttg>^j£tll 0 2 

tcjgM^n, cn^ftttv^P7*y{;:A7j£n?> 

3 0 30±£K:ttB«ffllM!yi**7 1 0 1 

Stf, £<D®--D<Dlfefa&-?'<tV7*y3 0 4 L t 3 

0 4 ROjg|Rl35riRlOttfeJ:» Biittaisaa*^ 101O 

^y^B#flbajsaa*^7^B2S-r^^s^fei.o jji± 

fc«kD, #Rtf, in^7 b«BOf»BBKflIlftoJ?^«J 
fttf&D, b^fe^-O^lfll^&x A^HWJJfcLT^S 
i: v> 9 <fc 5 * t *Ra sjvy F«Wi*n# AlfflT&S i: 
flJKrfSiifc^RlflEtJ&So ^LT, &®#^-3 0 3 
©T»tttxe-A3 0 5£®9tt«\ gjSf^JS&BIl 
0 9fc£jSSftfc&£J*tttfJ*lll 1 0fc*oT«tt;£ 

0 6*EU £<M§3 0 etiSMffltri* 1 0 5 tcgglt 

tc$m.mc&wt?z£ tx-titfv h&mm&T'omwm 

$9Wt£n, ^n£PgB<D&*Kig»$t3 0 7 a~d 
*SH»>WtJ5. cn6E3OC0igi)^3 0 7 a~dti^ P 

t>, suit, » 35lRi*K*i:eftK»€riHi5ci:*<tt* 
5„ $e>fc, HgP30 lfctt, fta$R0M2 0 3£ML 
fctyfefcOXU-y h3 0 8, /'CyTU— USetty— X3 0 
9£ISttS 0 Mfc, JP$3 0 1 <DJS9»c{£, v+T-tf- 

F3 1 o»t?>o B#atb^a*^7 1 o i , g^A 

^3gS 10 2, M03> 

a i o 4 , 3ififfl^-r a 105, mm&tfi&m. 107, 

f^^gl0 9 t ftg|$ROM2 0 3te, C07f- 
#-F3 1 0±tt«#6tiSo Sifc, /^-y^nytr 

^lia^-y h 3 1 2^^yny^>^-7i-Xlc 
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fltftWSfiffltri* 1 0 5^UTii<H-r^ 0 
[0 0 13] H4tt».*f8WH:*^S, iP^7 hi! 
(Ovif-^- F 3 1 0 O-^SI^J^^^WkLfcfeOT* 
£5, |S|0{Ct5l>T4 0 Hi^X^-ry, 4 0 2 a~h 
ttA-Hazyh, 4 03 a~hteP*^£, 4 0 4 ti 
f,- Fa - >y hCDJS^gPT'^^o b 4 0 2 

a~h&, B^tttb«aa*^7 1 o 1 ©ft wisp, & 

PKhmm. 10 2, ^-ry7 p D-b7.rL- <y H03, jt 
ftSBl 0 4OK9^> Jlflffl^xAi 0 5, Btt£ 
0 7, fif^AttHl 0 9, ^35ROM2 0 3 

a~>y b 4 0 2 a~hii^«ii«m«?:LfcSS^gl54 
0 4^, fO«?»4 0 4l4, g«ja»KMLii*n 
SCfcfcWjtrSfci&K:, tfijxfcf, «]t)^4 0 5^ 
^■Cfcfe^i**<Dfl^K%IR*. Tif-^-F3 1 OCDg 
aSlCfctOT+F-tf- F 3 1 0 K A - Fn.- <y b 4 0 2 a 
~h£MLjMyfc46CDP*^*4 0 3a~h|D1#6 
ftTV>£ 0 §n^^^{c«^-f v7aHzXa--y h 10 
3OR0M7KUX, R0Mr-#, I/0#-bd~ 
h AtB7J«^{cUP^T^»^tt>< * 'J >y 7V3.-7 
;K WHIt^ycD^ «M, GND 

M ^/U7^>4 o i fcsa-r-sfcii)©*^^ 

R^&tiT^So iH±<DXo^m^t^£t^X*), 
g WKJS UT *— Far. -y h % gatc^g^t %>CbT° 

-r>7n-trxar>y h 1 0 3 fc^fc^T-t 5<0T*^ 

^Sfot, ^-ryT'p-trXa.r.-y b l 0 3rt<D^iSfg 

[0 0 1 4] 05ti, *f6WCfettSn#-y hSK©W 

n#-y h^Bti, 30<Dt- F^At^tti: IT^8. 
§^e- vommt. /<-yt;i/3>t?a-*i?#t- F 

iifiTi)^- FTfeSo a^tt^-Ftli^Fff 

utt^ t y tc#^n/c a.-if y p A^nsp r o m tc 
s^nrty- at*p l& zk j; o TUtT? n*t- 
kt*5. iimid^*- Ftt, i&w^-f, sa^s^e 

- F, ¥Sff K© 3 o©^- FA^M^nii. 
^W*- F«, a-f^^-vt;V3yea-$%ffl^ 

hSB%«Wrs ; t-K'e»So SBWt-Fti, p 
4-*'y h^B^#mffl^t7S)tP-— W*n*4A/6^ 

Ftt, X»5i9*B*'ff±1'**-F , e**o 20i 
f4, ^P^^y^-FT-, yp^Syyt-H 
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fa*7>3.-v h 1 0 SOWStt^t'J 2 0 1 (7*p 
tt^'J 2 0 1 ^^yp^^^^/cL/cO-TSt- 

K."e*«. 3og{*, jifst-FT% afire- my- 

F*- Ffcvl' Ffc$W»ft*. 'J— F-e— Ktt, 
iiflfc^O^'l'^^'D-fe^^-'V F<DR AM 2 1 OcD-r 

-^^iffl^jf^tt^U 2 o 8©r-*&&trfcii> 

CO*- FT**5. 9-^T©7-r Ft-Ftt* Mfc, R 
A M ? -< F *- F £ ^m^M 1%& * * l> 9 * F F 
fc^tlSo RAM5-l'h ; e-F{±RAM2 l Ortlct 

»f8tt**y 2 0 8<DA££$l6Wc#£g*.TL3:'5 
$><DV&Zo aV^7'^7A2 0 8{c(i^Ofi8^ 

F7x7^fflt/^c7 p or^ FcD-0)J%ia6 7P-f-v- 

ru-Fj rRAM^-fhj r^sffl^»jgtt){tU7 

Fj (D</vfn#HD^-F^3-F£fs3t-f 3o 

t r^sffl^^^tu^^Ft-Fj 

T?&fti£, r7Px?F*7j <on-F*IE3!TS. * 
lt r^DT-^h^-^j p-FfcSlfrftt rx^-Fi/ 
^•Jvi/j *ei2l-r?> 0 *0flwye-FT*nif, r^p 
t^f*7j con- F*KSS^f c rx^-hi/^f- 

^F*7J ©3-F©tfttffi£nfc6¥Sffl^Btt* 

*y 2 o 8 v^^-f)^m^m^<Dvm\c 

M)\<-T'(yiC$m*®L, R AM^-f F^-F&£R 
^m^Mft&t^VyJ ht-FTlO/afi' F*7 

<D75-y^5ioT^n^ *sffl^*p«tt^^uv>r 
y^ht-F-e&D&tfe^px? F*>wr*;!5& 

[00 l 5] 
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=fc 0 g BOWWefrirr S p # y F SH6^ffl««n 

- f^w *r *c kjb<nj**©-pBW©«Hf'Ni!rai'Tf# 

[0 1 ] P#>y F^R©#t/£&7jVf 7P>y *H'T**3. 
[02] y7P-txa-<y F©fltfi!t;£^-f 7"Py? 
0T*&3 O 

[03] P#-y hgw<D^v^-ve>nt&m**-?~?u 

-y^0T*fe§ o 

[04] ^WKfcttSP^-y F^StO±SffifcP^»y 

20 [05] p#y vmmcomftt-voitmmv&Zo 

[06] 51ffl J E:-K^©70-f-V—F'efeS. 
[07] P#y FSBcO7P^^AfiJ^-r0T'fe?>o 

i o i -iBfln*a«ia*^7, 

1 0 2 - -^A7JSB. 
1 0 

1 0 6-WMB8SK 
30 1 0 7-a«^^B, 
1 0 8--'H^ ; e-^. 
1 0 9 

1 1 O-SJSHtfjSH. 
1 1 1 •WyfU, 
1 1 2-9-7/^'yxU, 

1 i 3 - yt;i/3yifa-$, 

2 0 1 •• -^li^lt^^U, 
2 0 2 "ROM, 

2 0 3- -yl-gPROM, 
40 2 0 4 -^f3-^ 
2 0 5-f-$IM 

2 o e - iUPx-^uy'T,^, 

2 07-1 /OsK-M^X*, 
2 0 8 -«ffl^ffl^tt^^U, 
2 0 9-iRffl^xm 

2 1 0-R AM, 

3 o i -ma. 

3 0 

3 0 3"-®S*^-, 
50 3 0 4 R, L • -JalpjItV-Y 



3 0 5 --7.tr-*> 

3 0 6 

3 0 7 a~d-IS8i)f§> 
3 1 O-T^-jP-K, 
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4 0 1 •wU7^> 1 
4 0 2 a-g - ^-Kn.-y K 
4 0 3 a~g -o*^, 
4 0 4-«a5 o 
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(54) PERSONAL ROBOT DEVICE 
(57)Abstract: 

PURPOSE: To provide a robot device capable of acting based on its own 
judgment and implementing commands of a user by converting a light image into 
an image signal, processing the image pick-up result, outputting the feature of 
the image, using the feature of the image in calculation, and determining the 
behavior of the robot. 

CONSTITUTION: A main process unit 103 acts as a calculating device for 
controlling the whole robot. An image extracting/processing camera 101 extracts 
the region satisfying the conditions of the optional color and intensity from the 
image being picked-up. A sound input device 102 generates the information 
regarding the feature of the sound. A travel device 104 implements the feed 
movement of the robot, a sound synthesizing device 109 synthesizes the feed 
sound, and a sound output device 110 outputs the synthesized sound. An image 
recording device 106 records and reproduces the picked-up image, an image 



synthesizing device 107 synthesizes the image, and an image monitor 108 
displays the synthesized image. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The personal robot equipment carry out having the image pick-up 
means change a light figure into a video signal, and the image-processing 
means process the output signal of an image pick-up means, and output the 
description of an image in the personal robot equipment which has a memory 
means memorize a program, a count means (a compute means) perform this 
program serially, and the transit means it runs according to the output of this 
count means, taking in the description of this image for this count means, and 
determining action as the description. 

[Claim 2] The personal robot equipment characterized by to have prepared the 
nonvolatile memory for study to which a count means updates data 
automatically in the personal robot equipment which has a memory means 
memorize a program, a count means (compute means) perform this program 
serially, and the transit means it runs according to the output of this count means, 



and to prepare the means of communications which communicates from the 
exterior through a code to this nonvolatile memory for study. 
[Claim 3] The personal robot equipment characterized by establishing a 
speech-synthesis means generate voice, and a voice output means, in the 
personal robot equipment which has a memory means memorize a program, a 
count means (compute means) perform this program serially, and the transit 
means it runs according to the output of this count means, and making it output 
the count situation of this count means with voice. 

[Claim 4] The personal robot equipment which carries out [ establishing an 
image composition means generate an alphabetic character, and an 
image-display means display the alphabetic character which generated, in the 
personal robot equipment which has a memory means memorize a program, a 
count means (a compute means) perform this program serially, and the transit 
means it runs according to the output of this count means, and having made it 
output the count situation of this count means in written form, and ] as the 
description. 

[Claim 5] In the personal robot equipment which has a memory means to 
memorize a program, a count means (compute means) to perform this program 
serially, and the transit means it runs according to the output of this count means 
Personal robot equipment characterized by carrying out as [ be / a user / able to 



add and exchange each module freely by carrying out the modularization of 
each means, such as an image pick-up means, an image-processing means and 
a speech synthesis means, a voice output means and a transit means, a count 
means, and means of communications, ]. 

[Claim 6] Personal robot equipment characterized by carrying out as [ be / 
conversing with a user by establishing a speech recognition means in claim 2 or 
the personal robot equipment of 3 with a robot's declaration-of-intention means 
and these speech recognition means, such as voice and an alphabetic character, 
/ possible ]. 

[Claim 7] Personal robot equipment characterized by carrying out as [ be / 
making it operate, even if a user does not program by using Exterior ROM in 
claims 1,2,3, and 4 or the personal robot equipment of 5 / possible ]. 
[Claim 8] Personal robot equipment characterized by carrying out as [ be / 
saving the contents of the nonvolatile memory for study at the magnetic storage 
medium which accompanies a personal computer by communicating with a 
personal computer in claims 2 and 6 or the personal robot equipment of 7, or an 
optical storage / possible ]. 

[Claim 9] Personal robot equipment characterized by carrying out as [ be / 
operating, even if a user does not program by receiving supply with the magnetic 
storage medium and the optical storage which use for a personal computer the 



program which carries out robot equipment actuation in claims 1 , 2, 3, 4, and 5 
or the personal robot equipment of 7 / possible ]. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention starts the robot equipment which can be 
programmed and relates to the personal robot equipment which can move by 
self decision especially, can learn, or can execute an instruction of a user. 
[0002] 

[Description of the Prior Art] After accepting a program through a personal 
computer by a user's program as a Prior art of a programming robot which 
operates so that "the transit robot for hobbies" of JP,61-82777,A may see, the 
robot which runs by the program, and the robot which can run by performing 
direct programming from the terminal with which the robot was equipped so that 
the "programmable-robot equipment" of a Patent Publication Heisei 4-No. 
501668 official report may see are known. 
[0003] 



[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
Prior art, since it was necessary to program beforehand the instruction of making 
it retreat which is made to turn to the right, which is made to turn to the left and to 
advance when a user operates a robot, there was a problem that it was 
user-unfriendly and could not respond to an environmental change. Then, a 
robot makes an automatic judgment, and acts or the 1st purpose of this 
invention is to offer the intellectual robot equipment which acts by the dialogue 
with a user. 

[0004] Thus, by the intellectual robot, although it is effective to give a learning 
function, when it is going to give a learning function to the robot equipment which 
made it possible to rewrite an internal parameter by communicating using a 
personal computer etc., the parameter which is the result of study may be 
accidentally rewritten during the communication link with a personal computer. 
Then, the 2nd purpose of this invention is to reduce that such a study parameter 
breaks by communication link. 

[0005] Moreover, in conventional robot equipment, since the means which 
shows the operating state of robot equipment outside was not provided in case 
robot equipment operates, robot equipment was not able to check that it is 
whether it is a certain ** to the operating state which a user means. Then, the 3rd 
purpose of this invention is to show a robot thinking situation and a decision 



situation intelligibly for a user. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned problem 
this robot equipment An image pick-up means to change light into an electrical 
signal and to picturize a body and its background in order to attain the 1st 
purpose, The color of the body which exists in an image pick-up image, 
magnitude, a configuration, a location, and an image-processing means to 
generate the information of the distance to a body, A memory means to 
memorize the program, a count means to perform a program serially, and the 
transit means to which robot equipment is moved with the control signal from this 
count means are established. In order to attain the 2nd purpose, in the 
communication link of a personal computer and this robot equipment, the 
cryptographer stage which the matter of the writing to the nonvolatile memory 
which memorizes the contents of study makes so be hard to be carried out to a 
random input is prepared. In order to attain the 3rd purpose, a speech synthesis 
means to compound voice, and a voice output means to output the compounded 
voice are established. Or [0007] which may establish an image composition 
means to compound images, such as an alphabetic character, for the 3rd 
purpose achievement, and an image display means to display the image of text 
[Function] In this invention, the image around a robot is first picturized by the 



image pick-up means. And the image information of the picturized body is 
changed into the information of the distance to an objective color, magnitude, a 
configuration, a location, and a body by the image-processing means. The 
environment where the robot itself is placed is recognized using such 
information, and the action (it turns [ turning to the right which retreats / which 
moves forward /, ] to the left) which should take self is chosen. And by sending a 
control signal to a transit means, a transit means rotates a wheel, carries out 
advance, retreat, or a turn, and moves to the location where a user means robot 
equipment. In performing the program of a study mold, by receiving evaluation of 
right and wrong from a user to the result of this action, with robot equipment, 
evaluation of a user is fed back, a parameter change in the nonvolatile memory 
for study is made, and it comes to take the **** action which a user means 
gradually. Moreover, in writing in the address field of nonvolatile memory to 
which the result of study is stored when communicating with a personal 
computer and rewriting the parameter of the memory within a count means etc., 
it prepares a limit so that the code code which shows that beforehand may be 
sent. Since it enables it to perform the writing to a study field only when a user 
means and the code code is transmitted by this, it can prevent a user's not 
expecting accidentally but losing the result of study. Furthermore, by providing a 
speech synthesis means, so much, since it can react with voice, check how 



[ from which a user's appeal was transmitted ] it is can be taken, and since it 
becomes possible to also make the recognition information on robot equipment 
explain, it becomes robot equipment which converses with a user at a user's 
appeal. Moreover, about these recognition information, even if it displays on 
display means, such as a display, as text, the same effectiveness is expectable. 
[0008] 

[Example] Hereafter, one example of this invention is explained using drawing 1 , 
drawing 2 , and drawing 3 . Drawing 1 is the block diagram showing the 
configuration of this invention. In this invention, robot equipment consists of the 
image extract processing camera 101, an audio input unit 102, the main process 
unit 103, a traveller 104, the modem 105 for a communication link, image 
recording equipment 106, the image synthesizer unit 107, a picture monitor 108, 
the voice synthesizer 109, an audio output device 1 10, a dc-battery 111, and a 
subdc-battery 1 12. The principle of operation of this robot equipment is as 
follows. In this robot equipment, the main process unit 103 operates as a count 
means for controlling the whole robot. First, sensing is carried out for a 
surrounding situation with an audio input unit 102 and the image extract 
processing camera 101 this main process unit. The image extract processing 
camera 101 is extracted from an image while picturizing the field where the color 
of arbitration and the conditions of brightness specified by the main process unit 



103 correspond. And it writes in in the memory in which the information about 
the field which samples an extract result and the object in the image under 
image pick-up occupies was prepared in the image extract processing camera 
101 . The main process unit 103 acquires the information about the field which an 
object object occupies from the image extract processing camera 101 , and the 
information on the distance to the body calculated based on a focal distance of 
the lens of the image extract processing camera 101. And the color of the body 
is recognized with the color and brightness which were specified when extracting 
the actual magnitude of the body which exists in an image pick-up image, a 
configuration, a location, and its body from the area size which a body occupies 
on the distance to a body, a zoom scale factor, and an image sensor. Moreover, 
an audio input unit 102 decomposes into the amount of a frequency component, 
its duration, and frequency change etc. the voice caught with the microphone, 
and generates the information about the audio description. When the user 
registers the identifier of this robot equipment beforehand and a user appeals for 
a robot's identifier, this can judge whether voice is in the call to self by 
performing the comparison with the description information on the voice of the 
appeal, a result, and the description information on the voice of the identifier 
registered, and can harness the judgment result in a robot's action, the directive 
microphone which furthermore became a pair as a microphone — each — 



arranging in a level location - the right and left from the input-level size relation 
of voice on either side it can recognize from which direction voice came. And 
the main process unit 103 calculates such recognition information using the 
internal parameter in memory. And as compared with an internal parameter, a 
behavior pattern is chosen for the result of count. And when migration is chosen 
here, delivery migration is carried out for a control signal to a traveller 104. If a 
dialogue is chosen, delivery voice will be compounded for a control signal to a 
voice synthesizer 109. And the compounded voice is amplified by the audio 
output device 110, is outputted from a loudspeaker, and makes language and a 
cry utter. If it calls using the above functions, the example program of the robot 
equipment which approaches will be explained using the flow chart of drawing 7 . 
The introduction robot stands by in the condition of the waiting for voice input. 
And if an audio input is detected, the data comparison of the voice data and the 
self identifier registered beforehand will be performed. If registration data and 
detection data are inharmonious, it will stand by in the voice input waiting state 
again. If registration data and detection data are in agreement, a delivery answer 
will be given for a control signal to a voice synthesizer 109. For example, the 
control code to which "Ha" will be made to output if an answer is given to "yes", 
and the control code to which "I" is made to output are sent. And it is with the 
information on the arrival direction of the voice called for from the difference of 



the input level of the microphone of right and left of the detected voice, and the 
control signal which turns a robot in the audio arrival direction and is rotated is 
sent to a traveller 104. It is set as coincidence so that the image extract 
processing camera 101 may extract flesh color. And rotation is stopped, when a 
robot is rotated and the extracted beige body comes on the center line of a 
screen in an image pick-up image continuously until a beige body is extracted. 
And the control signal for advancing a traveller 104 so that it may move forward 
towards the beige body is sent. And the control signal of a halt is transmitted to a 
traveller 104, and it is stopped in the place where distance became near zero. If 
an identifier is called by programming as mentioned above, it will come to 
approach. 

[0009] Moreover, image recording equipment 106 is for recording the image 
picturized with the image extract processing camera 101, and can enjoy also to 
a user what kind of image has been seen in the process which this robot 
equipment moves by reproducing the recorded image. Furthermore, the image 
synthesizer unit 107 generates the video signal which compounds an alphabetic 
character, a person's face, etc. And the face of the alphabetic character 
compounded by the image synthesizer unit 107 or a person is displayed by the 
picture monitor 108. The text displayed here is in the situation of robots, such as 
""it is under communication link'\ and error generating", of operation, and 



delights a user by moving in accordance with the voice which compounded an 
error generating part, the information of the operation situation of the robot 
equipment by the symbol of the error, and compound opening of a person's face 
as an image. 

[0010] Moreover, since it is also possible to feed back image recognition 
information to self movement magnitude when making it run robot equipment 
since image recognition is used, it can be made to arrive at the point which the 
user meant regardless of the slippage of a floor line and the wheel of the 
traveller of robot equipment steadily in this robot equipment. 
[0011] Drawing 2 shows the configuration of the main process unit 103. The 
main process unit 103 consists of nonvolatile memory 201, ROM202, the 
removable exterior ROM 203, an instruction decoder 204, the data computing 
element 205, the operation data register 206, I/O Port 207 a-h, the nonvolatile 
memory 208 for study, a general-purpose register group 209, RAM210, and a 
program counter 21 1 . Here, nonvolatile memory shows the generic name of the 
non-destroying memory which can be written electrically [ for example, the 
battery back-ups RAM or EEPROM etc. ]. when actuation of the main process 
unit 103 is explained below, the main process units 103 are nonvolatile memory 
201, ROM202, and program reading from the outside ROM 203 - the image 
information and speech information which carry out, decode the read instruction 



by the instruction decoder 204, and are obtained from the image extract 
processing camera 101 or an audio input unit 102 and which were encoded - 
I/O Port 207 it incorporates to the main process unit 103 by a and b, and the 
operation of data is performed. The traveller 104 and the voice synthesizer 109 
are connected to ******** of I/O Ports 207c and d. And a control signal is 
generated from the result of an operation of data, and this robot equipment is 
operated through this I/O Port. The modem 105 for a communication link is 
connected to I/O Port207e, and it can communicate with a personal computer 
113 to it. Furthermore, I/O Port 207 f-h is an I/O Port for an escape, and objects, 
such as the image synthesizer unit 103 and a manipulator, are held, or it 
connects the equipment to carry out. Moreover, the address is supplied from a 
respectively common address bus, and the respectively different address is 
assigned to nonvolatile memory 201, ROM202, and the exterior ROM 203. 
Among these, ROM202 serves as a memory area which stores fundamental 
programs, such as initial setting, an evasive action in an emergency, and an 
interface with the exterior. Nonvolatile memory 201 is a user program field, and 
serves as a field where a user writes a program in this robot equipment with a 
personal computer 113 etc. And the exterior ROM 203 is an 
attachment-and-detachment type, and the program of the exterior ROM 203 
serves as a field to which the basic software for operating the peripheral device 



of game software or this robot equipment is dedicated, and are exchanged 
according to a use application. Furthermore, the main process unit 103 
possesses RAM210 which memorizes the general-purpose register group 209 
which saves the result of an operation of data temporarily, and various 
parameters, and the nonvolatile memory 208 for study. Address ********** which 
gave the address and is respectively different from an address bus common in 
order to simplify hardware in these two memory. Among these memory, the 
nonvolatile memory 208 for study is the memory for realizing the learning 
function of this robot equipment, and is the memory for saving the result which 
this robot equipment learned. Therefore, the power source of another network 
carries out firm gas to this body of robot equipment, and even if it drops the 
power source of this robot equipment, it is made not to lose the result of study, in 
using RAM as nonvolatile memory 208 for study. Moreover, a part of nonvolatile 
memory 208 for study may be used also for preservation of the mode of 
operation before dropping the power source of this body of robot equipment. In 
addition, the nonvolatile memory 208 for study can also read or update a 
memory content if needed by performing personal computer communications. 
[0012} Drawing 3 is one example of the package of this robot equipment. In this 
example, this robot equipment is built from the drum section 301 and the head 
302. First, a picture monitor 108 is allotted to a transverse plane so that a head 



302 may be made to imagine faces, such as a person. This picture monitor 108 
turns into a monitor which displays a playback image in the image recorded on 
videotape with the parameter which shows the expression of the joy 
compounded by the image synthesizer unit 103, or sadness, or the situation of 
this robot equipment of operation, or an information or image recording 
equipment 106. A protective cover 303 is arranged on the front face of a picture 
monitor 108, and the directional microphones 304L and 304R for gathering voice 
to the symmetric position of protective cover 303 right and left are allotted. It 
connects with an audio input unit 102, and each directional microphone 
presumes audio arrival bearing from difference, phase contrast, etc. of the 
amplitude of the extract of the characteristic quantity of the voice inputted into 
these directional microphones, and voice. Furthermore, at this time, although the 
image extract processing camera 101 is attached above a protective cover 303, 
the shaft of the orientation of two directional microphones 304L and 304R needs 
to arrange a directional microphone and an image extract processing camera, as 
it is in symmetric relation to the optical axis of the image extract processing 
camera 101 . The body appropriate for flesh color is in the front face of for 
example, this robot equipment, and the above enables it to judge this robot 
equipment to be human being from the direction, moreover, when saying that 
people's voice has come. And a loudspeaker 305 is attached in the lower part of 



a protective cover 303, and the voice amplified by the back audio output device 
110 compounded by the voice synthesizer 109 is outputted. Furthermore, aerial 
306 is allotted near the top of the head, and aerial 306 makes radio in a robot 
equipment comrade possible in it by connecting with the walkie-talkie formed in 
the modem 105 for a communication link. Moreover, the four legs are attached in 
a drum section 301, and driving wheel 307 a-d is attached in each of these legs. 
These four driving wheel 307 a-d is driven by the motor dedicated in casing of 
the leg, and can control a hand of cut and speed independently respectively. 
Thereby, it can move about to advance, retreat, a turn, and freedom. 
Furthermore, the slit 308 for inserting the exterior ROM 203 and the dc-battery 
receipt case 309 are formed in a drum section 301. Furthermore, a mother board 
310 is allotted to the pars basilaris ossis occipitalis of a drum section 301. The 
image extract processing camera 101, an audio input unit 102, the main process 
unit 103, a traveller 104, the modem 105 for a communication link, the image 
synthesizer unit 107, a voice synthesizer 109, and the exterior ROM 203 are 
carried on this mother board 310. Moreover, in order to radiocommunicate with 
this robot equipment using a personal computer, the radio unit 312 is attached in 
the interface of a personal computer, and it communicates through the modem 
105 for a communication link. 

[0013] For 401, in this drawing where drawing 4 models one example of the 



mother board 310 of this robot equipment in this invention, a bus line and 402 
a-h of a card unit and 403 a-h are [ a connector and 404 ] the terminal areas of a 
card unit. Card unit 402 a-h carries out unitization of the driver of the 
signal-processing section of the image extract processing camera 101, an audio 
input unit 102, the main process unit 103, and a traveller 104, the modem 105 for 
a communication link, the image synthesizer unit 107, a voice synthesizer 109, 
and the exterior ROM 203 independently respectively, moreover, the terminal 
area 404 which carried out the configuration where card unit 402 a-h was 
common to each - having - the terminal area 404 - a front flesh side — in order 
to prevent being inserted conversely, slitting 405 is attached and the 
configuration for un-[ right-and-left ] is taken. It is attached in the front face of a 
mother board 310 for inserting card unit 402 a-h in the mother board 310 of ** 
connector 403 a-h. The terminal for connecting the chip enable of nonvolatile 
memory, the light navel orange of nonvolatile memory, a power source, and 
GND (grounding conductor) with a bus line 401 in addition to the ROM address 
of the main process unit 103, ROM data, and an I/O Port d-h input/output 
terminal is prepared in each connector. By making it the above configurations, 
according to the purpose, a card unit is rearranged free, the thing of it can be 
carried out, and it becomes robot equipment with very high expandability. 
Moreover, since the main process unit 103 is also easily exchangeable, it 



corresponds also to version up. Furthermore, the program load to the nonvolatile 
memory 201 in the main process unit 103, a program lead, etc. are directly 
attained using a vacant connector. Furthermore, even when which unit breaks 
down, since the repair requires only exchange, a unit can be fixed smoothly. 
[0014] Drawing 5 illustrates about control of the robot equipment in this invention. 
As shown in drawing 5 , this robot equipment is using the three modes as the big 
column. Selection in each mode is performed by transmitting the code signal 
which expresses each mode with a personal computer. The 1st is in normal 
operation mode. Normal operation mode is the mode performed by the game 
program written to the user program written to nonvolatile memory, or Exterior 
ROM. Normal operation mode consists of the three modes, educational mode, 
self-learning mode, and study stop mode. Educational mode is the mode in 
which a user educates robot equipment using a speech recognition function, 
image recognizing ability, etc. using a personal computer. Self-learning mode is 
the mode in which robot equipment acts to selfish ****, a user evaluates it by a 
certain form, and it learns by changing a parameter according to the right and 
wrong of the evaluation. Study stop mode is the mode which suspends study 
literally. The 2nd is in programming mode and programming mode is the mode in 
which write a program in the nonvolatile memory 201 (programming field) of the 
main process unit 103, or a user reads a program from nonvolatile memory 201 



to it using a personal computer. The 3rd is the communicate mode and the 
communicate mode is divided into a Read mode and a write mode. A Read 
mode is the mode for reading the data of RAM210 of a main process unit, and 
the data of the nonvolatile memory 208 for study by communication link. Another 
write mode is further divided into a RAM write mode and the nonvolatile memory 
write mode for study. A RAM write mode is the mode which rewrites the 
parameter written in RAM210. Another nonvolatile memory write mode for study 
rewrites the contents of the nonvolatile memory 208 for study compulsorily. 
Since the result of study is written in the backup ram 208, the nonvolatile 
memory write mode for study is protected. Then, an example of the protection 
using **** software is explained using the drawing 6 flow chart. First, in order to 
go into the communicate mode, one mode **** code of "a lead", a "RAM light", 
and "the nonvolatile memory light for study" is transmitted. And the code of 
"protection-off" will be transmitted if "the nonvolatile memory write mode for 
study" was chosen. And it continues at a "protection-off' code and a "start signal" 
is transmitted. If it is the other modes, a "start signal" will be transmitted without 
transmitting the code of "protection-off." A main process unit scans a start signal, 
if that of the code of "protection-off' is detected during a scan, will change the 
write enable of the nonvolatile memory 208 for study into the condition of write-in 
authorization, and will stand the flag which is in a current "protection-off' 



condition. And communications processing is started when a start signal is 
detected. And if it is a Read mode, control is moved to the manipulation routine 
of a lead, and if it is a RAM write mode, control is moved to the manipulation 
routine of a RAM light. And it is a nonvolatile memory write mode for study, and if 
the flag of protection-off stands, control will be moved to the manipulation routine 
of the nonvolatile memory light for study. Though it is a nonvolatile memory write 
mode for study, when it is a protection ON state, an error will be returned and 
processing will be ended. Moreover, it is a RAM write mode and that is too 
returned for **** and the nonvolatile memory for study as an error the method of 
rewriting, and the bottom at the time. Thus, it can prevent expecting and carrying 
out and rewriting the contents of study in the nonvolatile memory for study by 
preparing write protect in the communications program in the main process unit 
103 so much at the nonvolatile memory for study. 
[0015] 

[Effect of the Invention] According to this invention, in a personal computer and 
robot equipment possible [a communication link ] and programmable, the robot 
equipment which acts by self decision with image recognizing ability is offered. 
Moreover, since self movement magnitude and amount of turns can be fed back 
by using image information when carrying out robot device operation, it can 
reach to the target location. Furthermore, when giving a robot a learning function, 



communicating with a personal computer and rewriting a parameter etc., the 
danger of destroying the contents of study accidentally can be reduced, 
furthermore, a speech synthesis means - a robot actuation situation etc. - 
********** - it enables a user to check a situation of operation by things. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of robot equipment. 
[Drawing 2] It is the block diagram showing the configuration of a main process 
unit. 

[Drawing 3] It is the block diagram showing the example of the package of robot 
equipment. 

[Drawing 4] It is the conceptual diagram of the example of the unit construction 
of the block which constitutes the main substrate of robot equipment and robot 
equipment in this invention. 

[Drawing 5] It is the explanatory view of the mode of operation of robot 
equipment. 

[Drawing 6] It is a flow chart at the time of the communicate mode. 



[Drawing 7] It is drawing showing the example program of robot equipment. 
[Description of Notations] 

101 - Image extract processing camera, 

102 - Audio input unit, 

103 - Main process unit, 

104 - Traveller, 

105 - Modem for a communication link, 

106 - Image recording device, 

107 - Image synthesizer unit, 

108 - Picture monitor 

1 09 - Voice synthesizer, 

1 1 0 - Audio output device, 

1 1 1 - Dc-battery, 
112- Subdc-battery, 

1 1 3 - Personal computer, 

201 - Nonvolatile memory 

202 - ROM, 

203 Exterior ROM 

204 — Instruction decoder 

205 - Data calculating machine, 



206 ~ Operation data register, 

207 - I/O Port register, 

208 - Nonvolatile memory for study, 

209 - General-purpose register group, 
210- RAM, 

301 - Drum section, 

302 - Head, 

303 - Protective cover 

304R, L- directional microphone, 

305 - Loudspeaker, 

306 - Aerial, 

307 a-d - Driving wheel, 
310 - Mother board, 

401 - Bus line, 

402 a-g - Card unit, 

403 a-g - Connector, 

404 - Terminal area. 



